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ABSTRACT
INTRODUCTION: Securing the stability of the cervical spine is one of the basic procedures performed by medical 
personnel in trauma patients. Unfortunately, standard cervical collars limit the effectiveness of some procedures, 
including endotracheal intubation, as well as affect the pain sensations of the injured person. The aim of the study 
was to compare the influence of two different types of cervical collars on the technical conditions of endotracheal 
intubation and the patient’s sense of comfort.
METHOD: The study was designed as a randomised, cross-over research and included 32 healthy paramedics, who 
had a cervical collar installed for 20 minutes in a randomised way. During the examination, the patient’s comfort 
and pain resulting from the pressure on mastoid processes were evaluated.
RESULTS: Prior to the study, the mouth opening in the examined group was 51 ± 12 mm. After the set-up of the 
Patriot collar, the mouth opening amounted to 37 ± 10 mm, while in the NECKLITE collar group amounted to 
49 ± 13 mm (p < 0.001). The use of a cervical collar reduced the degree of mouth opening by 27% when using 
a standard cervical collar, and less than 4% when using a NECKLITE collar. The pressure on the mastoid processes 
assessed on a 10-point scale varied between the cervical collars and amounted to 7 ± 2 points for Patriot and 
1 ± 1 points for NECKLITE collar (p < 0.001). The pain sensations associated with the cervical collar were also 
varied and amounted to 6 ± 3 points for Patriot collar vs. 1 ± 1 points for NECKLITE collar (p < 0.001). Ninety- 
-seven per cent of study participants declared, that they preferred the NECKLITE collar comparing to the Patriot 
cervical collar.
CONCLUSIONS: A standard cervical collar causes an increase in pain due to the pressure on the mastoid processes 
and a sense of discomfort for the patient. The NECKLITE collar thanks to the possibility of better fit to the patient’s 
neck, does not cause any pain, and using this collar it is possible to perform endotracheal intubation without the 
need to unfasten it.
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INTRODUCTION
Stabilisation of the cervical spine in case of suspect-
ed spine injury is one of the basic procedures that 
should be performed by paramedics while securing 
a trauma patient [1, 2]. One of the most common 
methods for securing the cervical spine is the cervical 
collar, which is intended to assist the rescuer with 
the maintenance of neutral alignment, prevention 
for lateral sway and anterior-posterior flexion and 
extension of the cervical spine during transport and 
routine patient care on movement [3–5]. In many 
cases, however, patients with head injuries experi-
ence altered consciousness and obstruction of the 
airway. Protection of airway patency in the case of 
cervical spine immobilisation using a standard cer-
vical collar, as reported by Gawlowski et al. [6], may 
lead to a reduction in the effectiveness of endotra-
cheal intubation.
The aim of the study was to assess the impact of 
cervical collar on the endotracheal intubation con-
ditions and pain sensations associated with the sta-
bilisation of the cervical spine with a cervical collar.
METHOD
The study was designed as a randomized cross-over 
research and the research protocol was accepted by 
the Institutional Review Board of the Polish Society of 
Disaster Medicine (Approval number: 153.01.2018.
IRB). Thirty-two paramedics took part in the study.
Prior to the study, the maximum degree of mouth 
opening in the context of possible endotracheal in-
tubation was assessed for all the participants, and 
the following measurement was performed while 
securing the neck with a cervical collar. During the 
study, the participants had a cervical collar in place 
for 20 minutes. Cervical neck stabilisation using 
a cervical collar was performed by an independent 
researcher with instructor certificates in the field of 
Prehospital Trauma Life Support. The study used two 
types of cervical collars (Fig. 1):
A) Ambu® Perfit ACETM (AMBU A/S, Ballerup, Den-
mark), which is a one-piece cervical rigid cervical 
spine immobilisation device;
B) NECKLITE emergency neck brace (FLAMOR SRL, 
San Pietro Mosezzo, Italy). This extraction collar 
is a one-piece moldable cervical spine immobili-
sation device.
During the study, the study participants were 
in a horizontal position on a transport stretcher. 
After the examination, the participants filled out 
a questionnaire regarding the use of orthopaedic 
collars. The questionnaire included questions about 
the self-assessment of pain related to the cervical 
collar on a 10-point scale (1 — no pain, 10 — severe 
pain), and compression of the collar on the mastoid 
processes — also on a 10-point scale (1 — no pres-
sure; 10 — strong pressure causing severe pain).
All statistical analyses were carried out using 
the Statistica 13EN program (StatSoft, Tulusa, OK, 
USA). Evaluation of the distributions of variables 
were performed using Levene’s test for homogene-
ity of variances. A two-tailed value of p < 0.05 was 
considered statistically significant. 
RESULTS
Thirty-two paramedics participated in the study. 
During the control measurement, the degree of the 
mouth opening in the examined group was 51 mm 
[IQR; 46–54]. After the set-up of the AMBU col-
lar, the mouth opening amounted to 37 mm [IQR; 
29–42], while in the NECKLITE collar group amount-
ed to 49 mm [IQR; 43–52]. This difference in the 
extent of mouth opening was statistically significant 
(p < 0.001; Fig. 2). The use of a cervical collar re-
duced the degree of mouth opening by 27% when 
using a standard cervical collar, and less than 4% 
when using a NECKLITE collar.
The pressure on the mastoid processes assessed 
on a 10-point scale varied between the cervical col-
FIGURE 1. Cervical collars used in the trial:  
Ambu® Perfit ACETM (A); NECKLITE (B)
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lars and amounted to 7 ± 2 points for AMBU and 
1 ± 1 points for NECKLITE collar (p < 0.001; Tab. 1).
The pain sensations associated with the cervical 
collar were also varied and amounted to 6 ± 3 points 
for AMBU collar vs. 1 ± 1 points for NECKLITE collar 
(p < 0.001).
Ninety-seven per cent of study participants de-
clared, that they preferred the NECKLITE collar com-
paring to the Patriot cervical collar.
DISCUSSION
The study was conducted to compare the influence 
of two different types of cervical collars on the tech-
nical conditions of endotracheal intubation and the 
patient’s sense of comfort. To our knowledge, this 
was the first study in the world comparing different 
types of cervical collars in this aspect.
Currently, there is no consensus on how and 
whether to stabilise the cervical spine in pre-hospital 
care. The study by Benger et al. [7] indicated, that 
stabilisation of the cervical spine that was previously 
practiced was ineffective. Accordingly, it is currently 
aimed to use stabilisation methods more simple for 
medical personnel, as well as more comfortable for 
the patient. Bledsoe et al. [8] in the article „Why EMS 
should limit the use of rigid cervical collars”, published 
in the Journal of Emergency Medical Services, as one of 
the reasons why we should reduce the use of cervical 
collar indicates the problem of airway management. In 
turn, Goutcher and Lochhead [9] indicated, that prop-
erly applied rigid cervical collar restricts mouth opening 
by 25% or more. If a standard cervical collar was used, 
similar results were obtained as in the Goutcher and 
Lochhead studies. However, if the NECKLITE cervical 
collar is used due to its construction, and it is possible 
to temporarily deflect the mandible supporting part 
without removing the entire collar, it is possible to fully 
open the mouth, which enables the possibility of more 
efficient endotracheal intubation. It is worth emphasis-
ing, that the degree of mouth opening is directly corre-
lated with the effectiveness of endotracheal intubation 
performed using the direct laryngoscopy. However, 
as indicated by the number of studies conducted by 
Madziala et al. [10, 11] and Gawlowski et al. [6, 12], 
the efficacy of endotracheal intubation using a video-
laryngoscope in the case of cervical spine stabilisation 
is as high as in normal airways.
Another aspect pointed out by Bledsoe et al. [8] is 
the occurrence of pressure on the mastoid processes, 
and thus the intensification of pain related to the 
cervical spine stabilisation using a cervical collar. In 
our study, the pressure inserted on mastoid processes 
and the associated discomfort were observed only in 
the case of using a standard cervical collar. It is due to 
the fact, that it is made of plastic, which in the case 
of a good fit causes pressure on numerous structures 
within the skull as well as the arms on which it rests. In 
the case of the NECKLITE collar, the feeling of pressure 
is negligible. It is dictated by the fact, that thanks to 
numerous incisions in the cervical collar, it can be 
appropriately adjusted to a specific patient, what re-
duces the feeling of discomfort associated with its use.
The third aspect discussed in the scientific liter-
ature [7], which advocates the non-use of cervical 
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FIGURE 2. The maximum degree of mouth opening parameter
Table 1. Parameters during cervical collar application
AMBU cervical collar NECKLITE p value
Maximum degree of mouth opening [mm] 37 [IQR; 29–42] 49 [IQR; 43–52] p < 0.001
Pressure on mastoid processes [1–10] 7 ± 2 1 ± 1 p < 0.001
Pain complaints [1–10] 6 ± 3 1 ± 1 p < 0.001
Patient preferences 3% 97% p < 0.001
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collars, is the increase of intracranial pressure after 
cervical collars use. Cervical collars are often tight 
against the neck. Impaired blood return from brain 
can therefore result in increased intracranial pres-
sure. Currently, studies on the impact of NECKLITE 
cervical collar on the increase in intracranial pressure 
are in progress, however, given that patients have 
no discomfort or pain associated with the pressure 
caused by the NECKLITE collar, it is likely that this 
collar will not affect intracranial pressure as it was 
for example in the case of standard cervical collars.
This study has numerous limitations. One of the 
main is the fact, that it was carried out on healthy 
volunteers, not on trauma patients requiring cervical 
spine stabilisation. However, the selection of such 
a study group was dictated by the fact that only 
under such conditions it was possible to conduct 
the trial in a cross-over and randomized manner, 
without any potential risk to the patient’s health. 
Another limitation of the study was the use of only 
two collars, however, one of the most common 
types of cervical collars and the most modern neck 
collar NECKLITE were used. NECKLITE collar, among 
the available on the market, is most optimal to 
adapt to the patient’s anatomy.
CONCLUSIONS
In our study, the use of a standard cervical collar 
was associated with significant limitation of mouth 
opening, which may result in a reduction of chances 
of effective endotracheal intubation. It was also asso-
ciated with significant pressure on mastoid processes 
and with pain. The use of the NECKLITE collar allowed 
the full fit of the collar to the anatomical conditions of 
the patient and was associated with greater comfort 
of stabilisation compared to a standard cervical collar.
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